Hematologic abnormalities of the immunodeficient mouse mutant, viable motheaten (mev).
We have studied the hematopoietic system of the immunodeficient mouse mutant, viable motheaten (mev/mev). These mice usually die by 9 weeks of age from severe pneumonitis. The lungs at that time are infiltrated with granulocytes, macrophages, and lymphocytes. Granulocyte and macrophage precursor cells (CFU-GM) are dramatically increased in the spleens of mev/mev mice, whereas the bone marrow population of these precursors is decreased when compared with littermate control animals. The CFU-GM population retained its normal dependence on granulocyte-macrophage colony-stimulating factor (GM-CSF) for proliferation and differentiation. In contrast, the frequency of an erythroid precursor (CFU-E) was dramatically increased in spleen and showed increased sensitivity to erythropoietin (Epo). Moreover, a splenic CFU-E subpopulation formed normally appearing erythroid colonies in the absence of exogenous Epo. The bone marrow CFU-E population was significantly diminished in size when compared with either wildtype C57BL/6J mice or mice heterozygous for the mev allele. Unlike the CFU-E population, erythroid burst-forming unit (BFU-E) frequency in mev/mev mice was diminished both in bone marrow and in spleen, although the total number of splenic BFU-E was increased because of splenomegaly in these animals. BFU-E retained their dependence on the presence of both Epo and a source of interleukin 3 (IL-3) for proliferation and differentiation into erythroid bursts. Spleen cells from mev/mev mice, when stimulated in vitro with pokeweed mitogen, failed to produce significant quantities of IL-3. Comparison with medium or +/mev heterozygotes revealed that mev/mev spleen cell-conditioned medium showed a 40-fold reduction in burst-promoting activity. Thus, in viable motheaten mice, there is a major shift in hematopoiesis from bone marrow to spleen, which is accompanied by a diminished capacity of spleen cells to produce burst-promoting activity. These data and those from other studies suggest that the hematopoietic microenvironment of marrow may be impaired in this mutant.